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Figure S1
. Schematic diagram of the temperature programmed desorption (TPD) system. 
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Figure S3. NH 3 -TPD analysis of tested catalysts. Figure S4 . Generalized reaction steps of nitrile production from triglyceride. Figure S6 . GC-FID analysis of liquid products from vapor phase nitrile reaction at different NH 3 /triglyceride molar ratio (0-7.5). Figure S7 compares the conventional nitrile process with one-step vapor phase nitrile reaction. Figure S7 shows the simplified reaction steps, schematic of process flow diagram and energy consumption calculations. In the conventional nitrile process ( Figure S7a ) the first step is hydrolysis of triglyceride to produce fatty acids. A typical triglyceride/water ratio of 1/5 was used to calculate the energy required for hydrolysis step. From previous studies, reaction Considering the complete hydrolysis of triglyceride, 0.9 kg fatty acids would be produced from 1 kg triglyceride. The energy calculated under these reaction conditions would be the minimum energy required for triglyceride hydrolysis because to achieve nearly complete triglyceride hydrolysis, higher temperatures and pressures are usually required than those assumed in our calculation. Moreover, the produced fatty acid from hydrolysis of triglyceride contains some water and requires distillation/purification to remove the soluble water in fatty acids [24] , however, the energy required by those extra purification steps are not considered in our calculations. As observed in Figure S7a , hydrolysis of 1 kg triglyceride requires a minimum energy of 5652 kJ. Conversion of fatty acid into fatty nitrile through conventional nitrile process was assumed to occur in a batch reactor and it requires a minimum energy of 387 kJ kg -1 triglyceride. It should be noted that the enthalpies of reaction of conventional (hydrolysis and nitrile reactions) and one-step vapor phase nitrile processes are assumed to be similar. Figure   S7b gives the detailed calculations of the energy required in the one-step vapor phase nitrile process. Boiling point of the triglycerides was assumed to be 400 °C. The net energy for was estimated to be 9259 kJ kg -1 triglyceride.
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Detailed description for energy calculations and assumptions
